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(54) MOBILE PACKET ROUTING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a mobile packet routing system in 
which warrant of quality of the service QoS specific to an asynchronous 
transfer mode ATM is controlled from an application when an ATM host is 
moved in a network where routers are interposed, production of redundant 
paths is prevented and the processing delay is minimized. 
SOLUTION: In the case that an ATM host 3 moves between sub nets and 
that the host 3 registers (releases) a cross reference between an Internet 
protocol IP address acquired newly and its own fixed IP address to a home 
agent 5. the home agent 5 registers (releases) the cross reference 
between the fixed IP address and its ATM address to an ATM address 
resolution protocol ARP server 41. In the case that the ATM host 3 
moves to a sub net other than the home, the IP packet denoting the fixed 
IP address of the ATM host 3 is transferred up to the ATM host 3 via the 
home agent 5. 
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[iflsRJSll ATM^5/>P'~:?'*^ ATM (As y 
nchronousTransfer Mode) 

i/^^t/f-.l/^i/ hWlt:|9:frtfctl^ATM>>W--^ i:\ f" 
^^iy .K^E^oT?*llii'S®^ah«*-e&^ATM4^>^ h 
<b. I PT Kl>;^^^cS•^v^T35jt(OATMr KU';^^*? 
Stl-XtH:*-f-SATM ARP (Ad dress Re 
solut ion Protocol) i?"— JifE 

— t^sL^- h A^feW^^tt. I P over ATM 
(^tfclSlfcS-^*.. ±faf-:7'^i/ hSfCffl^$ttfcATM 
ARP1^— Msi^-f-^iiaATM^'V— 
^J'^ilBATMTf;::^ hOATMT KU>^i: I PT KV>=^ 
i<7:)*»Sii^S:WaU MOB I LE I P' (RFC 2 
002,RFC:Reqiiest For Co mm e 

nt) <ojjM\z.m-:^^ . ^rf^^y hm\^mM^thftf^- ,^ 
Arc— h^jt;— a^+^atm 

^rl^oT^aUfcKlt^. !Bffcit^»UyhI PT KV^t 
e#cb@Si PT Ku^^t^MfS^iifajjs— jEx:i:---i:;?3i 

h^sroH^ I PT KU><.i:a#cOATMT Kv-^ t 
<C>*fjJ:<5tt^JbfaATM AR Pf— ^^A^jiS® (/« 
^) "fS^lfe^flr^Sb. .hlBATMzh;^^ h;6^7}N— Ai^^• 
PT P>:>>^5/ l-:i5±faJJ^— 
V h»ft-C*±fBATMJh:^ h ^-CteaS^nS ^ i ^SrW^ 

[ff!*iS2l ATM ARP-9-— >^<tcH^i PT K^' 
-e, ATM ARP-SH— .'^J&SI^— COf-T/^i/ hJitd^ft 
-i-S^X<7)ATMzh^ hlC^f ^-V iyi^^F^fci^frfe't- 
S^gSia;^! PT Kl^^^-iecOATMT KI^:^^<^^JS 

y Ti-S J; 5 r <?: i:i-^iB*3S 1 

[»*Jl3i ATM ARPi^— PT Kl/ 
;^^S^^^^fcP*vS^. ATM ARPi^'-^^;65p— 
f-:::^^?' h±IC#fei:S;^T(Z:)ATM7}x>^ h^C^fb. 

ATM7 Ku:^^^t^--J^5l-.^;:.v^^Di©lIIlft^ 

[ii*iS4l ATM ARPf— y'iiJSz^-a— K^-y;?^ 
Hih— ^-T?/ ATM AR Pi^— 
;65^M-f ^t^ATM*i:x Ktc^j-U. ix^cDiJ' 1) T 

ft 2 :^ri 3 \rLim.(0^'&^<>r 3/ h>'i^— ^ v^i^^v:?^ 



. 111**51 MARS (Mu 1 t i c a s t Ad d 
re ss Re. so lu t 1 on Server) Oft 

^tf-^^V^. M.C S (Mu 1 t i C a s t S e r V e . 
r) *ATM^$/ br7.^^rttCj.#L. A-fM ARP 
1^— ^^dS^S^-S^ATMi^;;^ Kl^^^ 
Mi^^^-V iS' t^^^^y y Tfc b < «cigtfipS**^?r^^^^ . 
il^-f- ^Z.t ^W&i t^^m-^i^ 2 3 |?:^te<D^ 

[ii*:ia6l ATM^iy Yu—'^t^^ ATM>^><.iy .. 
10 f-:/;^^ h fpllcffttt fott:^ ATMyu— ^ . i?;^^/^ sy 

S . .±a A TMTh h (Oi^^—J^cb'^zf^ V h (c^ftQE-*- S . 
i^^:— i;?nzi^bA:^&«j§gSnv (Ne x t ;^ 

Hop Re s 6 i li t i o'n . P r o .t 6 c iq 1) 

-f^V hlC#^Et"SATMyi>— >J?^ATM4^;^ l^i^^ 

MT K k iFt^.}^y:^<D^i^:m b 

20 ATMJJ>:^<. h(DH;ei.PT KJ^-^if-:^^ hf4.<^i^W\ 

M/h^ hm^^<^xWWii:. ifrfciicBi^.bV 

fci PT Kv;^i:g#OQ@^i PT Ki^jx tcbMil? 

i^^>'K:eiir<^H5fel PT Kkv^:i:e#cpATM7^ 
^ t cD^f£:<3tt ^NH s tc^H^ (/»|^). . 
Mi ATM>h^ h y y\a^m b 

fc^. ATM^::^ S<Z>@3£l PT.Kl>':i^^U^t 1^ 
30 ^y h;6t7}> — i>gft^,^^>oATM^ ; 

^ A TMTjs ;^ h -TfteS&sib S C ^^^^ 

b< n^mM}^^h.t^^^X\ NHSiilATM 

40; [iS*®8i NHSlcg^I PTf i^^^iissig 
.#ffit"S^.@[H:6 1 FT K 

9 ] ATM^ 3/ V,V—?iii^. ATM A>f 3/ . / 
. 50 S . JbffiATMTh^ K(39 Jh.-- A<b^^^ b S . 
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t I PT Kl<:^<z)^l^;ga>(¥:^Wlll-. MOB 1 LE I 
PC0ftimtcS-:5^, h^{-fflS$tb7h±lE^x— 

i^n::^ h(7D@fiI PT KUP^ti^>^^^y bWo^ib^tvf^ 
•^^xe^tL^^i^i PT Ku<x<.<bco^it;:|im^WSi-^ 

oi— i^;^!^^ h255S®Stu:^ciH;t I PT Kl^J:^ilrpr^ I P 10.. 
;b^e>cOH^ • pTIE I PT Ku;^cDgg^ (/^f^) 

H s jcjt^-f-s h y <b t i ic, 

.htfiNH s A^T K \^:^mi^m^^^m i^tzjm. ^ v 

hi)5JtlB7K— Azr:— v>ai^^ h;?>^C> h y n—WC^^f^fxM. 

:ei PT Kv^^-efesw-a-. ±knhs*sbi«i p.tk 

v^^t^^«l:?:>H— htcflfe^b, ^Jft^tLfv 
P(^T Kl-^ft¥j^^)iH^^j^i-$miS*.*#U. ±ffiA 20 
fSATMm;:^ hCO^jgl PT K L^;^^:^ b7h I P^.-^-irV 

- [fS*iSl Ol NHS Aoi— t^cTL^- h^— f$:^b 

I PT Ki^^lcMi-s h y ;^;^-g3:^^^^*^ttfc^^. 

h 17— 2^ Jilc^^fcf-5:^X«:>ATM35Js-X h:fc J: 
PT Kl/^i:^(Z5ATMT \^U^t(Onit-mi^i^ y T^ 

I PT Ku:?^{r:Bi.-rs h ]) :^-Wt'^tmi^^,^^V^j^, . 
*fct:ihy:^-Si^^355«K^$tLfclN^;S"C% NHS^sat 40 
M^>y h!7— ^±1C#fti-e,^T(7)ATM4>^:ht5j;TJ^ " 

iO 0 .0 1]. . \ 

i^m(omrir^ms^m z.(D^myx, ktu (As y 

nchronous T r a n s f e r M o d e ) L 
AN (Local Area N e t w o; r k ) _hT?iS 50 



\ WP^ l 1 -t 6 8 7 8 0 

lo 0 0 2] 

^^^^> LAN±T^. I P ( i n t e r n e f P r o t " 

o c o 1) T KV;^^l$ofciig5|e35Slh>^*d« bailor 
S^mL?t©;&(^)iim«:«j&S£i-Sfc*l^^ IETF (In. 
ternet Engineering Task F 
. o r c e) t;:::JoV^TMOB I LE I P (RFC 2 0 0 
2^ .kF C : Re q u e s- 1 For" Co mm en 

[0 0 0 3]. MOB 1 LE I PX^n. ^^aS-S^lr^L 
T> S^SfitcBI&-f-^:T:^(Z)@3£rPT Ki^;^ (*;— A 

^T^n-S.pT^ J:PT KV;^ (^^l:f T K 

a-f-s. fflLcoiia3fe»<bi:isj»ift{^^^a^rpT/Ku> ^ 

[b 6 0 4] :!:a)MOB I LE I P^ ATM LAN . 

±Vmm.^hiti^KVt^ 4i^ATMLAN±'C^— 
jy KCOMAC (Me d i a A c c e s s C o.n.t r 

. Q 1) 1^:^l/<riri^ilT(^iifi*^^^ l^-r^-^• SLAK 

E (LAN EMULATION) ^S6f^$-^^ cl<DL. 
. A.NE (7)_h^M6B -I L E I P ^ifef^^^yrtij^ J:V\ 
[000 51^ L)6^L. iffiCDTT' y ^—i^ B ^^«:i^*co 
LAN-e^v^fc|^Xv^/c4>c?5S:^e<??*m«:fflU. L.5&^t>. 
L ANE t :L(0±tiLTy^}) ^^Va >'.<bC0B8<^-Y >^ 

^—^^iiK^L ANcoxi' ^-^^ :7zc— X tl^iiie&s r <L 

iS:mFJItCi-:67tat>. L ANECOft^.tCgH LXv A 
TM^##(OQ o S (Qu a 1 i t y of S e r v J 
c e) (O^IiE^ffi (rOQ o ScO^MtS^^^^-f-S^ 

• [0 0 0 6] MOB I LE I P4rATM LA 

TM^±t?3i^n-l^— h-t-S I P- o. v er ATM 

[000 7] .^-^^ MO BILE. I POtfc^X^f*. .fill 

xntg:< , ■iti^n^—J>^:i^^%P:xL:y,hi^mi'^:^ 
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[0 0 0 8] ZLm^nx^x. -r:^i5'— h K^:7 hT? 
fc^Support for Mobile NHRP 
Device i xx A TM N e t w o r. k ( d. r 
a f t — h. o r i k a w a — m o- b i 1 e n h. r p — 
O O . t X t ) i:fBATM4#*<^:«Q o S <D^mL(D^ 

R P (N e X t Hop Resolution P r. 
o t o c o 1) <SrJR^ L. ;6^or<ONHRP(^ft1tSrt£ 

10 0 0 9] ^1 SyXt.CD'^^CD^s^o bile NHR . 
P Devi c e}6SiSffl^nS^S/ h!7— >>pJj^^-f-A 

ATM^^^iy b y-^iJ^, 1 4f:iNHRP(?:>:;^ ^YT:/ h"-e 

(Ne X t Ho p C.l i e n t) 

ufc^stisa*. (EJ^T> ig^siATM^^ ^<tv^5) .91 20 

— 9 ai;il P-^>^^iy >S*t£:j::ffi1g^EtbfcNH-.s (Ne 

X t Hop Server) *X?&^o 
I O O 1 O ] ^ktw. El 1 8 lC^^5fe<^M o bile - 
NHR P Device ^ilffl L/cATM^ $/ h 17—^ 
(7)ffi^^^iCOV^T.3iWi--6« El 1 3 IC:^^ 5 tC, ATM- 

h 1 4;657h— :iNCDL I Sv?j^t>M?t^L I S^lf^mi^ 
tzLm^. ATM^:^ h 1.4 f±v. ATM^iy h!7— i^ lCJ: 

TMT Kl-:^i:g*COHj^I PT K UX:^*tf£;$*-Ca 
#355:f^ft't-^ L I SXDNHS (®<5D-eii|-ef±NH S 9 3) 

10 Oil] NHS 9 ai-ircoHSi PT Ki^i^^Sift^e^J^ 

mi^x^mmm^^B^i pt Ki/;^as(75NHs 9 1 

NH S 9 1 IC±ffiATMxh<<. h 1. 4 (OATMT K 1^>^ i 

mm I pr .kco^jfeit^idsi^ii^^HSo 

[O O 1 2r_hia(^>«|fi!cfCj;i9. McZ^ATMtJxX h^d^A. 
TMiJ^>. h 1 4(^ATMr Ki^>^^*je))^v>«^frH:/ 
-hfE{({iOATMx}N>^ b ilBH^ I PT Kl^^(?[> I P. 
ht-^-f-SNHS 9 1 Ic:^Ic±IBatm^>^ 

T K^;^«rffifflLTBWi:r5ATM2fx;^ h 1 4^t? I 

lO 0 1 31 ^(DS u p p o r t f o r Mobil 
e NHRP Device i nATM Netwo 
rk (dra f t^hor ikawa —mo b i 1 e — 
nb r p — O 0, t X t) tiffiltii: LTMOB I LE 



1-6 8 7 80 

6 

I P4r^ffl-^..fc3e-^o(Z>@Si PT KU';^*J*oX • 

[b o 1 4] :n<Z)Sup p o r t . f o r Mo b i 1 
e NHRP Device i n ATM Netwo ■ 
r k ( d r a f- t — h o r i k a w la — m o b i l . e — 
nh.rp-00. t x t )• "CJ^it^^^f-Ai^Jc/U—^is^. . 
.fe-f-sr i:^fF$3^^v\ ^thATMzh;^ h565^^Si3fe.^ii 

!7 — :^^«#*^tr I P r K U-:^ «r Jtffi»«r A TMzjK X h 
fcfe. NHRPc^)^«lnJ:ory^— t$^>^iei.-fv^a— hi; ■ 

[0 0 1 5] 

.[^P^ii5«^bi:5i:'r^^S] LA 
NE±TMOB I LE .1 P^iif^^iir-S^; LAN ; 
E *>tl:^lreH LX ATM^^r<Z5Q o S 555— gJJL*./i< 
^c^§i:VN5^®;&^&o7ho IP over AT 

- MJbXMOB I LE I P »lfl^^^;?)mg^ _yU-^>» ;^ . 

S ^ tc J: ^ feagJB ^ v ^ omm^_ fe o ;rco 

[0 0 16] MOB I L E - I P<Of f i^ tn^Bg 1 . 

To 0 1 7 1 -i;^, S u p p o r t f o r Mo b i 
le NHRP Device in ATM Net 

30 wo r kfC^$tlTV>:S^Xf±. ATM^$> h'O-'^H 

• ft:^x^tj^\f^t^^pmm&i>i'kotzL6 ^t^mob i le 
I P4rfl^ffluTv^3^cv>ifel*, mm^(Dfi^mj:^^^fm 

■ [0 0 18] :z<Dmm\±±m<DmmjSi^m^^^rti^\c 

ATM4**(7)Qo S<D{^|£^r>^y-ir-^v/*3 Vyb/fc 
(0 0 1 9] ^fc. ATMiI#:r(Z)Qo*S©^*it:6i^L 

[6 0 20] . . ■ . ■ 

.50 i^m^m»:-i^^itit>(r>^m] mi<^mm\^^i?^s>^m: 
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^ATM7h>^K^, I P.r K^-';^^cS<^v^x^^ATM 
hOATMT KK^^^fi^UXHi:^-r-5ATM A 

^^:ffllC$tL^ATMARPi^— ^^;65^ih>^^jy 
-^S±1BATM>'U— ^-^Jl^ATMThj:^ hOATMT K 10. 
u;^^ I PT Kl^X^CD*tfl5Bi^^W®U. MOB I L 
E IP (RFC.2 0 0 2) (Ditm^m^^^ 

<on^^m%^mm-r^i^:^^j^mmriWL»^f\.^ atm 

4§L.fr I. FT Ki-':?5^^&#<o@;£ r PT KV;?. ^Id^jj: 

tc. ±IE2js— v^jLi/' h}&5r<^)mei PT KV^-?^^ 20 
S^COATMT KU;^ ^0^>^l$:<5frt*_hfBATM AR 

ATM^J^^ h <7J>a^ I PT K.U;^»-7K! .y^ T P>y<^.x, 

— A-TM AR.Pf^— ^^|c@3E I P 
W^X% ATM ARP1^— ^^^5[^-.Oi^:7';^,y IsJtt- 30 

^-r^mmmmi pt Ki^xjr^c^ATMT ku-:^^co 

— ^>'i/v'^T^A>:i, ATM ARP1^^.'<^CH^I P 

r Ki^^;ei5s^§ttftNF;ST. ATM ARP1^-v'iii5 

l^~Oi^r^S/ b±f-^«-^S:±XCQATMzh>^ hfC*r 
=^^5/>^^F^(c#^S-t-:5a^©^I.pr>t-j^ic:^ 
•f&-f-^ATMT Kt->^;S:7jx — Arc— t^aii^ hCQ^CDtCM 

^TVfV7\T^\t^ ATM ARP.t^ytJ5XP^K 
^ir^ M)T-y^|g^ft4i-t-S^<i:T. ATM AR P 
f-'r->'<i)5#3®-t-^:^ATM>f;^ hlr^y-U^ 

[0 0 24].*fe, mS(D^m\^^io^1i^m^<iri/ hJl^ 
—^l^^U::^^J^\^^ MARS<Z>tttt3f[ct¥v>, MCS^- 
ATM^:y hT7-i^F^tc\a^U ATM ARPi^-^^ 
j65^S-i-^:^ATMzh-?^ bfc^ru ^2^<??MC S.M*^ 60 



ATM^iy ATM>^ 

NHS. ±fEATM7hX A<01>^::/^ix hJC#:ft 

i-^7^—J>^=^—'J^>'hi)^^m^^n. NHRP (Ne 
xt Hop Resolution Protbco 

hi.C#:$E'r6ATM>'V— ^-^ATM^^ 
ATMT Kl^^i I Pr.Kl/;^<^)*fji:§8^.^t^i|L. M 

OB i LE i?(oim\^m-^t. -fzT^v vmrnn 

-rSATMTjx;^ hcoH^i PT Ki^Xcbf-r/^^vy hre<?5 
I^ShNpl-^l t) a T e> tv^ -sj^ 1 p r K i/J^ i: cD^TiSBlffi 

ATM3^l^;:^ b3&5f->^^ j, >Hmor#iliU «ffckfe 

mufci pr f^uxta#co[S5ei pr Ki^><. iconic 

^^v^^'^ ^'Kia^r.cDSjei FT Kl-^tB^COATMT 
K t-^ 1 0^j£-:Stt ^NH S icffft -fSffilg 

WiLtzi^. ATMxhX h(7)B^ I PT Ku^^^^bfc I 

--^J'*:fr$i=?|CATM4^^>1fe'Ce2^^HSti(Z)T'& . 

[O 0 2 6] ^fc. B7V^«mfil>^,*DS^a=/N^vy hyu 
—^^^^y^TJ^Yt^ NHStcH^ I PT Klx.;^.;65^gc 
* ix:fei^;S[. t> L < ^Lifei^^-t?. . NH s> 

ATM-:^^ 5/ >^-^±ic#iEi-.S^T(7:)ATlS^7j^;^ 
I PT-Ku;^a:^<OATMTK^;^a:<D*fi£^:^i^r l;7• 
[.0 0 2 7]^7t. m8«D^pfJ:>K:b^gPa>'<'ir$/.hyU 

— ^i^iJ^i/^-r Af^. NH S fcH^ 1 PT F t^^i^^ajg 

S ^-CO A TMxh ^ b i TmNH S \ZLM ^ 
rtrtfC^^E-r^S^H^ I PT F L>^Jr^£t^rt*:5ATM 

— ^Vi^v^XT^Afi, ATM^^^y Kr:'--^^^:^^ ATM:^ 

-Y i/^x l^T'^i/ hrat-ig:tje)ti3^ATM>V'-i^. #r 

^ y H«r^oT^ai-S#a5g*'T?fcSATM7f.^ b, 
NHS, ±^ATMz^^ bi?D>K— Acoi^7*;s}ljy Mcijf^ 
-r.&Th— Aic— K;6^b^^^^tL, NHRPoritt:;^ 
fcS^^v I^P^^iy hStCffiSSnytNHS;65f':r:^C5, 
hli:#a-t-SATM>U^^J^ATM2N><. Ix^ATMT 
l^;?.^ I PT KV:=^05^lSli«€:«3gU. MOB I.LE 
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I PT KV-^tc^fe-f Kl^:?»«f^<ll6<>:.. ATMTjK 
^ \>t^<b<o^^ ' MT'iBl PT Ku>^c0S» (/#^) S 
mm^. roor Ku>^gE«iM*«rff 5 (/^f*:>^^v^) i 

5 NH s jcit^i-^) h y ;^f-^ia^«IB**#-t-s 1 1 1 

fcH^^i PT Ku;^"t?$>st&^. ±faNHSA5Bfei p 

B^l. ±fEATM>}^;^ hooH^e I pr Ki^;=^^^b;^ I. p 
[ 0 o. 2 9] .^fcv mi o<Dmm\^^iz>^i»my<^iy K 

=^>^i^t/;?;-7"Af±, NH S tTh— A;n— 

[0 0 3 0 1 *fc. Bl l<ommci^i:>^^my<^>y h 
I PT Kt^^JcgS-t-^ h y :jtf-S!3ei)S®*$3ifc 

HJ£l PT Kl^:^t^<7?ATMT Kl^>^i<?DMfS*?::^ 
y T^^j:5^3}ti-st<3D-efes„ 

?>H^ I PT Ku:^icBI>S h y :«f-»j&dSS*$tb^ 
r^^; ^fcf^hy :^-^;e;55^l^^tL7^B#^t?; NH S 
;65ATM^3/ :?±f-#«E-rS^T(??ATM2h>; h 

:iB^tJ5.fifaNHSli*fL. y ^t^Z-'^Ert^^'mm 

I PT KU^|ri*fFS-i--6A.TMT Kl^^^ATMm;?^ 

h (75 1 jC3Erri-'6 1> CO -t? fe -60 

[0 0 3 2] 

la-trfe^o 1 t^:;4BU^Xv i \:tmWc<r> i Pi^>^^ h 
. (L I S) J&i^&TiSATM-^^s/ h!7— 21-11 P1^:r 
. 5^ h W«:«iBH"S AtMy-U— ^J? , 3 ^-i I P. o V e.r 
ATMO:^^^T>' hrfoSATM ARP(Add 
r. ess Resolution Protocol) 



(6) - 1-6 8 7 8 0 

10 

^^-YT^-hSSJztmpB 1 LE 1 P^^^^.-YTV'h^S: 

[ 0 6 3.3 ] ^ft\ 5 f^i^lhAT.MJh;^ K 3 cd@;S i p 
T Ki-';^^W^i PT }^Uy^t(DMJt^i:Wmri^^'^--J^ 

. T Kl/>^cDS^^*:SmB#. PT Kl/ . 

^ ^ A TMT. K X ^ ^f^:<5it T — A CO A T M 

AR-Pf*-^^4 1{cS&^?)mte^Sr^SbTV^So 4 
10 ife^ 6J:3:@;eATM3t;>^ b-T?&So 

[0 0 3 41 ^^^1. m2\±mi\^^'t^y hz7.-t^m^ 

^^:*5V^'C..gfi!IATM7h;^ h 3;6S7h--iNigJl^<D I Pif-.:/ 
^ h 6 tiS^S-t-S®^§-9ibf^v~>>->'>s4^^i:^^^ • 

iyj^y^j^(Dmipi:m2^m^^xum'ti>o^ A^ h 

3*s^— A<7Di^::;^;^5/ hL I S— A)^i^^3[}^— Ai^JL:^1^co i 
P^Zf^f/ KL I S-BJCg^lbi-S^.. ^TATMTh^ 
h 3{c:f'±ATM^$/ >^^2ecD:^l6iCj:or L I S 

JriDHCP (Dynamic H o s t . C o n f .i g 
u r. a t i 6 n P r p t o c o 1 ) J^if (JO^ifeici J: o 
T C5T^) I:PT KI^>^ (ScJO^J^fiL I S-B"e.(0 1 
FT Ki-:?^)..d5«9,^r^>tuSo : . „• 
[ 0 0 3 51 m^. ATM4^^ K3^r:|l3fe*tb:T:v^§A/ 

TM ARP^=7^T:yhi>^^ I.P.ove.r ATMOO 
^Ilft-e ATM^^ K 3 I P T K U'^ (r. COSJCD^ • 

-CJIL I S-B-Xrco I PT KU>^) iATMTKU-^ 
(rcOBpfify^rfhiL I S-B"e(Z)ATMTKl^><) to:) 
30 *fJJ:^ATM ARP1^-y^4 2lc:S0-rs, A 
TM?}S-?^ h 3 tC||i^$tlTV^:5MOB 1 LE I P>^^ 
T^- MOB I LE . I P^D^MSi?, rTIE I PT 
KW':=^ (w.<Z?.E(Z>MTfiL 1 S-BT'CO I PT kV^) 

^ (rogl<30«iI-CJi:L I S-AT-co I PT KV>^) <i:, 
<D^JS*5J;— i^C01^3^;^;^y hL I S- AlC#fei7Sa}i;— 
Aal— i;?:,;. 1; 5 |cS®-f So r r^^Tf* IP o V e 
r ATM:$SXmAOB I LE T PCOy^.n h.=i>ri^-i&(?D 

^ 10 0 3 6] S&^*^Sjt L:^ L T S - ACOJJ^— Xrc 

7 Kb:; {^mmmtL I S-A'P© I P7 
-:^) ^ e^^coATMT ]^y.:^ CKompMxni. i s - 

AX-(DA.TMT: \^UyK) ^ **fft;-5t^ V L 1 ^ - A<OA 
TM ARPf— ->:<4 IJdftiai-So rcOSfiliMQB 

I LE I pcomm^vh^iiK ^my^ h^^um p 

o V e .r ATM(^je$^(^fe(;0^fl]ffit-^„^^(D^ 
ATM ARP1^— li^J:.ti^2^;-iHrI^•-^:;?:c. 

50 ( 0 0 3 7 ] ^^»ATMz^sJ?^ K3.dS|l;feATM3is>^ h 6 
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6(DAT.MT KU'>^5:^^fih^fe-X?fc5»L I S-B<?>ATM 
AR Pi^-->"^4 2l::Rgv^'g•^-^So ATM^fx:^ 
h3t±, ARPi^— ^^4 2d^bfl¥*$tLfcATM>is^ h . 
e t^ATMT KU-J^^rSIS-rS ii, r<DATM2}^^ h 6 
<?:>ATVir KU^^^^fflLTATMTjx^ h 6l;i*fLTA 

[0 0 3 8] @;£ATM^^ h 6^)5^^S[lATMJiN>^> 3 
I P^N>>-$/ h*i^«i-S»^. ATM7^^;^ h 3CO.HiiE 

I PT Ki^:^36SBiJi^:r^5^ h {z^(om^yt\^ I s-a) 
<ot<D-efc^r BJeATMd>:?^ h 6^:t^-rS^5' 

coL I S-efe^ATM ARPf— >'<4 2 ^:^ffl UXA 
TMJV—^ 2COATMT K^X^rft^L. #b^^7tAT 
M/W-^i^' ^(;5ATMT Kl^^ifllfflUTATM/W— ^ 2 

[0 0 3 9] -^IC, I P>'>^5^ >}65H^ATM7J^>^ h 6 
.i?)^^>ATMyU— ^ 2^TteiS$tbfc^^-e. ATM^U-- 
^J' 2:55ATM7h>. h 3<^B^I PT KV'^ (^lO-CT-Cri 
L I S~A^CO I PT KU-^) Sr^r— ^ UTATM. A 
R Pi^— i ^fit^ LTATMT Kl^^ (CCD^J-Ct*i 
L I S-A^<Z)ATMT KV^?^) fS:^^-*-^o rcOS- 

TMT KV:^ (rco^^iTHL I S - AT*<DATMT K 

rn.— ix^aiV' h 5 i: ATM^i^^t/a V^^t^^r^So 
[0040] ;ie UT. i V A TM/W— 2 

p>7h— A^::":;?^^ h s^-etesi^tt^ mob i.l 

E I P<^«l3tlC?£V.\ El4lc^Lfc7^-^'tcS^v^x 
ATM7i^;i^ h ao-erif I PT Ku-AiviT Ki^^if«L^s# 

I P>'-^^5/ hJil^^oOT Kl^^^^^DH^figoT. 

^ 5 A^?5ATM>'^^t5' 2g*-t?ATM*;'^. 

h 3^t?K2l$tLSo 

[0 0 4 1] r:c9ll»60?|^^^cj;nf^. ^(Dimiy<^>y 

h/U— ^V-^^/^l^gl^ I p o V e r ATM^MOB I L 
E I P *]*M»f^^^s - h y> . h 

[ 0 0 4 2] ^jSfi(50fl?ai2. ATM ARPf— 
1. 4 2;aSW3Si-^7^-^^f±ATM7}>;^ h3(D5gP®i£:fl£ 
oX-J^-i^iJ^^^-Clg^b-rSc ^}^c. -^J;iATM AR 
Pih— y^4 1; 4'2CD4iC0^— -^JiATM ARP>^ 
-l'T>'HC:^'^iy V^-i^^S^LTiSiJ. :ia)7*^^^iiAT. 

Wft^a IP over ATMCDMmc X ^.m^^^ \C 



WM^l 1 --6 8 7 8 O 

12 

i/i^l^^ih^tATm .ARP-9— >?54 1 . 4 2<Z>y^— 
^-V ixi^^^ffo;feATM ARPi5^^>f TV. hf±_h^ 

[ d .0 4 3 ] :^oraM«:»m"t-^ytibfC, ATM • AR - 

10 5>;55ffaLTV>S:feATM2H^ hlc^^Vi/ix^j^r y.T>« 

£O^^OgijO||it(^^Mlcjatt 2, A.TM*;^. h<73)^^^ . 

. »:JC, ATM ARP.'^-x<tC^:5=3e-y:i/Vr..r^^UT<P 
Blf^^ia 5 iS:fflV^T^5^i-^o ATM7i^>^. K 3.cogPi5^ ' 
l-s v^ni^' K5}55ATM ARPi^— /'<4 1 ' / 

|e:ATM7j>^-K3.(^ei^.I PT Kl^;^^i:, z}N--jUa::-7.t^ 

:»i>'he#(OATMT KU;^t^SfiH'6o ... . 

[D 0 4 4l ;!:(Dtf^^. ATM ARPih— 1 ;65fe 

20 6 1 PT vi^^\cmT^-r-i^(o'^m^mm-t^ ts ... 

abTV>;5^ATM7}%X htC>a'bT=^'Y V T>. \ 

ft bfdATM^;^ hri^^ I PT Kt^^or"— iJ^^^y 
Ti-.^o ■ ■ ■ ■ • . ' ■ 
[0.0 4 5] Me.\c^^ ify^t^^ ])T >^ s/-^--i^(Dy^ 

— ei/ K^J^^i",. -ttt^i I P over ATMt?* . 

:^^fhtcATM ARP Re que s t y< v?CD 

So -f"i^C^D*>. ATM ARP^^-<T2^h35S. I PT .. 
30 KU;?^:7:<— /V-K (Ta r g e.t p r o t o cc l-a 
ddre..ss) }65i^;£^tl. ATMT K l^.;^ (T a r g ' 
e t ' ATM n umb e r & . S u b a d d res 
s ) :d5^yKOATM ARP Re q u e s t.>^ y-feT— \ 
t?=SrSftU7^c^^. ^co I pT F V^coaTMT 

[0 0 4 6] -^ity ATM^^:^ himWl9a<DArMn--:^ . 

iiittUfcV^:^, ATM7f?;^ :hg#CD:5\rA-iy 
I PT KV;^i:ATMT Ki^^(0^t£:*;&s/£V^r t 
40 m-r^t^ ATM ARPi^— ^^^:.e>ilMffi^C9ATM . 

' Kf^a:AtMT.Kl^;^4rffi#'rSo 

[0 0 4 7 ] r©|isS(Djgfi||r J:j^|^^ atm*^ K» 
.Jrio. ^-y^/i/^i-i^r y .T$ix:^ATM2}^x M^igPiS ; 

bitflbTh-X h^ATMT KW'^^grATM ARPf-r-y^ 

[0048] mmcomm s.mi z.(o^m\mf^JSr 

50 .^.3^ hi?-^«fi!c0T-&9/siife<b?gfiS:i 
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fiffiS8P^>4r:^^o . 7 t^MAR S (Mu 1 t i C a s 
•t Address Resolution Serv 
e r) tt«CD'sr/V'^:^-y^ h«SI6*«rOMC2:.S (Mu 1 
tiC'asf Server) "CSbSo 3&4o. MARS 
JroVNTti: Internet D r a f t : S u p p r t 
for Multicast over UN13. 
1 based ATM Networks ICfB^^^tt 

Co 0 4 9]. mm<Dllf^m2-q}^^'y^yly=i.:^ VT?i iy't 
— v?4::/ni— K'^.-V^ ^-f^cD^ATM, ARPf-— 
4 1. 4 2<50#^tUi^fcJt)^::^O— K^^>. h^-ilHvir 
CO A TM>h>^. h \cM l^X^m^nfS: < \ V— -^r V 

. \c^i:>n^7b^. :i<Dmm(DmM s -C'I^mc s i op>m\m 

mm<oyU'- K^-y:?^ hmafe^A.TM AR Pi^— >'^4 
1. 4 2d5flJffli-S'LcPTfcSo rcO®^, ATM A 
RP-^— 1 255^r^ v'^rJ' Dr;X iy.^— v^^rMG S 
rtvieia^i"^ MCS 7 c?3^fi:-CC:C0> s/ir— t^d^n 
(Z:>f-:;fj^^5/ h<O^ATM2js^ h^y'Q— K=^-Y^ 
So 4<^^«:fei:t/:rti K=J/Wi:MAR s<Z)£t1^-^cotj 

10 0 5 0 1 :i<Dmm(Dmm\cxn\t. y"^— h*^^:^ 

h^fflc^MARSftl^^flJffl-f-ScD-t?, K=¥-Vi^. 

[0 0 5 1 ] ^JSi5o^^4. rco^ite<7i)fl5^4-x:f:i. A 

TM A,K Pf—y<^f>^ I PT Kl^>^tj:Bi-t-SATMr K 
> t;?^.§^b7^ATM;Js;a^ hfi^g^I PT KU>^ 

A TMT K t-;;^ *rH«fi-So 

10 0 5 2] =^-V i^' v-^JE^P^ iy-fe:— >?(D:7;t-— h 
«aja:UXJ^S6 il^— <^t>.60«:i£ffl:f-S, T^cfcb, AT 
M. ARPr^^^-fTVh;^^ I.PTKl^^:7>f— yUK. 

(Target protocol address) 
4b^J:t/ATMr Kl^;^ (Ta r g e t ATM num- 
ber &. S u b a d d r e s s) ;d54^S$tu/bAT 
M ARP Request > S'-fe— v^€:S<t 

I PT Ki--;^coATMr Ki^;^^^'^ 

[0 0 5 3] :L(Dmm(Dmm\CXtin. ATM^i^^.h^ 

[ o o 5 .4 1 ^ffioH^ffi 5 . rnmcomm 5 

9 — h;^ h^^S.+ ^fci6JC, NHRPiMOB I L 
E 1 Pi:^afi«S[ifp$ii:S*><Z5^&So S 8 fir:<Z5#g 



(8) 4#W^1 1--6 8 7 8 0 

... 14 - . 

h-e$>SNHGSoJ:t/MOB 1 LE I Pj?^ ^^TV' h* . 
• Si^U;/b»®!iATM5ts;^ •9 1. 9 2:\±J Rih::^*^/ 
. bSctiStCfflS^^ftfcNHR Pt^^f-^y^NH s Vfc^o . 
[0 0 5 5]. :Z<D}<i¥LS}±MM<Omm2<D^^\Cy^.--i^ 

rt^:a^jEfr^tLfcit^. l^.bXb^S^ATM^i;^ 

^i^^zr^iyhx^^ . I PT Kw:^coiS®^5RS<t^t-\ 
it^e^nTcH^ei PT KU><.$rS#(OATMT Klx>^^ 
: *HS:<JltTNHS 9 i ^cSfiH-S«lfeS:*^lb•CV^So 

[0 0 5 6] 9 ti:!^ 8 k^-f-#ax^ix yji,^^-^^ 
i/X7^AlC:i5V^T; ^tbATM^tj:^ K8;6^g5>cC)2h— A 

TJ^@^ATM)^>X h 6 tm^'t^m^.<DU—^l^:^^^ . 

" I Pi^t/^ iy hK^Wli-^ <b. ^-f ATM2h^ h S.lCti 
, llffi<^^ffil irl^ir^^ ATMT KU'.>^i*pT^I .I*T 

NHR Pco*|iHX-"5Tig5 1 PT K ^ ATMT K t 
- CO^y^/S.^NH S 9 2 IC^Sct^a ^.±ATMT^>^ h 8 (6 
MOB I LE I P"^v-YT>^ hjft^ "T^ I PT KU'^s;. t . 
ATM7f>;:<. bco@Sl .PT Ki^xicoMf£:^4>— Arn^ 
. v^rnV h 1 0{cSS-rSo r;l-^^^lNHRP:|b^<ttJ^ 
OBILE I POT^Pi hzi^u-^cDtsCO-CfeSo ' 
30 . [0 0 5 7] ^mW^^^m — i^:r: >^ h 1 

-Of^. m^^tbfcH^l pt:Fi^:^^S^(?c>atmt . 
MOB I LE I P(?:>m;£^-efc2>355; ssrT'o 

t'iNHRP(Z>^S^(Z>t>(0^^llffi^S„. rOI^^-CNH 
. S 9 1,. 9 2iClll O, 1 l\C?jkfy^-r^7b^^m^n ■ 

[0 0 5 8] ^tzL. Zi(7)t^y NHS 9 1 ib^h^b I PT 

40 ..S^ATMzh:?^ h*5<tT:5PSN.H- S (^j^bT^^-V y 

^ ]) T^ iy-fer":^4'>^n— K^-yj^ 'h-f-So ^<p>. 5y-fe 

^3^-e:Sg|^5jXXt5!9, NHRP .Pur ge Req 

[0 0 5 9] ATMtJ^;^^ h 8 ;d5ATM4%;^ K 6 r-. I P/> 
-ir iy h ^^llt-f S®^. ^TATMtJ^-X h 8 fic ATM^h 
y^he<Ol PT Fl>:x^NHS 9 2fs:rav>#t:>^, ZL<D . 
■ ATMT Fl>>^.*feffiUTATM:a;-*> ^^ 
50 So; U-Ci (Diji?:^^^ V a. LTA TMzK;^. K 6 .* 
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h 8 I Py<^ s/ h *3Smi-S»^, NH S 9 2 Km 

msTrNH s 9 1 ^-era.v^-B^*p^7« ^y-^—iPi^tmm^ix, 

. lO 0 6 Oi; ^fcb. CLCOATMT Kl/^^^fil^l Od^fo 

a— >:^7iy h-eSS:te$n^o -^UT I PxA-irj/ h^dSjtxr- 
An::— i^^o.V h 1 0^-eteill^;h.^^, MOBILE 

851 FT Kl-'^ICT Kk;^fff«55Sfttt»*.C3tbWfl[ro 

P(7)T H'U;^»^^IIII^feoTATM7j>:J^ h S^-CVg 

lO 0 6 1 ] r<Z>tSfltf:iNHRP^<*ffli-S:i^-e, T 

[0O6 2] ;^(Dmm<Dl^mKJ:tl}^^ NHRPirMO 

BILE I p^mmmi^^^^^^tx-^^^zf^^y 

f^^ATM7^^>^ hO?^ift:d3|ia"C^Si: tfcfC. ATM 

[00 6 31 mm(7)mm e . ^cosutp^i^jg e vvx^^ 

-So i:< ^cNHSiiS.I FT Kl^:^Jcgi-f-SATMr 

.U^ATM3Eh>»i hJ^i^gEi PT Ki^;^lc:?^iS;-r$ATM 
T Kl>-::^*Mtr'f-So .^-\^syv^.=.S^K^ i^CD>';r 
[0 0.6 4] Cttf^iNHRP-Xf^^tLfcNHRP R 
e g i s t r a t i on Request;?^ v^CD 

NHC*5j;OiNHS;&S, I PT Kl/>^:7^— /i^K (C 1 

lent Pr o t o oo 1 Ad df e § &) UXUA 

TMT KU^ (c 1. i e n t NBMA Ad d res 
s & Subad dress) :6S4#j£^tlfcNHR P 

- AddressRegistrationRegu 

- e s t ^ sy-^r^i^^^mi^itm^^ ^<D I PT K1^>^0 

[0 0 6 5] ^(?D^S&CO?i^ffi(Cj:ttf^. ATMTjx;:^ 



(9) 4*H¥ll-6 8 7 80 

[0 0 6 6] *llficr)?gffi 7 . mmomm 7 ji>'U--i^ *5 i 

JCMOB I L E .1 P<^i}^— Aoi— i^ai^' h<Dfi:g>^tt 
*rKL^;^»*1^-y^^Di2:S<Jt^{Cte3iL. NHRPi 

.10 sATM^y h9—^mfSi^^^;^y \>rp—]^m^mv . 

t^i^i:mi'o 1 1 >iNHC*5j:t5MOB I LE I Pffi 
Ki^^^-YT^- hS^IIKLfc^^iftATMrf-x;^ h-C.fet). M 

LTt^COie&So .1 2 1, 1 2.2fil P1^>^^s/ h^lS 
. [00 6 7] r ^NH S4:i»j£$tUfc I pr If Ui-^^ldBS 

-rsr K i^;^^^^*^!!^. 2h-Xni^v?^^/ h 13.. 

20 ici pr h*^:^p^m%:m^^^mm^Ami'^tth 
mmcomm 2 (ox 5 fc?^— rts^is jjgf ^^tfe t . 

#x 1fSurvv-5^ATM7f^;j^ K*5J:tf8IS<^NiHsic 

=3e:Viy V^i^ VT:^ i:^'t-Ti^^:7'n— K^-V>^ 

^*:^^ bTV^So 2^ — A^~v?a:i> h 1 3 I PT K 

BIbxr Kk^iEm^^^i^t-f :5J:5NHS.i 2 lie . ■ 

[ Q O 6 8 ] ^fd.. El 1 4 tiEl 1. 3 (C^i7^i!|>=^>r h 
;;i>-^>'^i/;:^^AtC:}3V>T\ »»ATMjIn>^ > 1 i 

30 S^J-^^^-i^i^ifl^CO I Pihr^::tiiy hte:^|aL7t^(^^ 
m^m, 4^itJ^@^ATM4^>«. h 6 ^iHf-i-S^^CDv' 

. ifgfficDfiif^^EI 1 3 ; a 1 4*fflv^T»M-#-So ATM 

h 1 1 j657}^— ix^U^c^ I Pi^:7^^ J/ h K-^m-f-^ ' 

t . m-r ATM>}^>^ Ml \c\±mm(ormi tmc<A 

TMT Kl^X^nf^ I PT K.i^^:d5S|^) ^X^*L'5o 
[0069] ATMxh>; h 1 1 1il^$tt7hNH 

Ci>K NH R*P co^li-T^pI^ I p T K i A TMT K . 

40 ^M lCOMOB I LE I PiJ^^-TT^^ hd5, pT^ I 
P T K I- A ATM^M :^ h <Z)H^ I PT K U-^^ t (OMJt^ 

RP*5J:T/MbB. I LE. I PQlT'n h=iy^.t<??fc(D-e 

:r0 0 7 0] S®lg**$mLfc7|s--Aa:^t?.3::^hr 
3f±, *t^^tL;^@;ei PT Kl^;^(7)T Kl^^x^g^;^^ 

mufcisi^v .^v^'a^^pit-cs»:bv^t«^N.Hs 1 2 1 tea . 

50. (DMfr^irS (De s t i na.t i on P^b t o 
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col Ad d r e s s :ioJ:rJ^C 1 i e n t P r .o t 
o c 6 1 A d dress yc^—^y Y I PT KV^ji? 

[0.0 7 1 1 r(7D^;^-T?NHS 1 2 ilniai ejc^-t-T^" 

04 <t|^— -efc-5o NHS 1 2 llil PT Kl^:=^i:AT 

[0 0 7 2] -^fc. NHS 1.21 

V^^^A.TM2}^;^ h:jB J:tJ^^SNH S t^lMLT^-V v- 

-fe:— i^i'Si^lbfcATMj}^;^ h*52:tJ5NHSHaeE6Q I 
pr iJ'^:^ y r-rSo rt7?:^i8i*]srHRP 

CD^fp-T?j£^^nT4B!9. NHRP Purge* Re 
q li e s t ;^ sz-b:— 

[0 0 7 3] ATMtJx;;^ > 1 1 365ATM3!J>::^ h 6:--I P 
y^>r iy h^jgft-fS^i^. ^-fATMJt:^ Ml fiAT 
M^-:?^ h 6CO I PT Kl/::^^NHS 1 2 2^cRgv^^:b 

Clfi^ATMT Kl^;^fitfflUTATM3^i7 Va^-^ 
SfJ^-f-So -^^UX^^lOn^iJ^i^ai/SrflSfflbTAtMJh 

..[ 0.0 7 4 J ATM?}^^ V Qiy^KTMi^y^ Y 1 1 I P 

NHS 1 2 2t^irav^'&tP^^ 

"<jb t^. 'z.z.\z.\±P^Tyim:?^ Y i loH^e i pt ku>^ 

(D^m^m^^t\.'Xioh'T. iS^CONHRPCO^JlRr^NH 

. S 1 2 1 ^ X*Pa^V^'g't?^;;^ :V "fe— i^^t^SI $ 

[0 0 7 5) Cr-CNHS 1 2 1 ItlS 1 ^(Df—^t^^b 
rtJOB^ei PT K^l^'J^dS^— 1 Sd^e^ffl 

h 1 3^^13 4 ;^>^tATM>^;^ Ml cjOrT^I pt K 
l-'^trJgL, NHS 1 2 1 I PT 

^ v?;dSNHS 12 2^-Cte3g&^^^; NHS 12 2 

J-ioXATM*;^ h 1 1 (?DATMT 

So 

[0 0 7 6] -^(^^*, ATM^^^>^ h 6f±ATMjJ^;^ h 
1 1 <hc?:)m-C. /i---i^:fccta^xJ^— i>sa^— h:ir:ft-^ 

h;6SeaS$HSo ^1 7 Jie)^±lC|ftP^b^NHSC?5SS 

[0 0 7 7] :L<o||JSco?efl8tcj:nf:i. mob i le 

^/^L. d^ONHRPi:MOB I LE I P*»^illf^ 
^iir^r ilcj:^?. h^^SATMx^^^ h<^^ 

ifciiJ^m-rft ^ ^ i: t fC. . ATM«F#COQ o S^J# t T 
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